In this paper, the investigation of structural and optical properties of Zn 2 SnO 4 thin films were studied. The films are performed on glass substrates by pulsed laser technique (PLD) using laser Nd: YAG at wavelength of 1064 nm with 800 mj laser energy using repetition rate of 6 Hz. and average 400 laser pulses at room temperature and annealing by tubular quartz furnace at temperature (573,773) K for 2 hours with air. XRD measurements showed that the structure for all samples is polycrystalline with a cubic nanostructure. Surface morphology was studied using scanning electron microscopy SEM and atomic force microscopy AFM. After annealing, the roughness of the surface and the mean grain size were increased. Optical properties as a function to wavelength in the range (300-1100 nm) have been studied. Absorption spectra of Zn 2 SnO 4 thin films showed that absorption decreases with increasing annealing temperature. Direct energy gap for a Zn 2 SnO 4 thin film was increases with increasing temperature for all samples due to crystal growth. The optical properties such as extinction coefficient, refractive index, and dielectric constant were also studied.
.
Pulsed laser deposition is defined as a promising method for depositing metal thin films. The thickness of the films can be controlled by controlling the number of pulses [3] . The idea of PLD is simple. The laser pulse beam is concentrated on the outer surface of the target material. Where the laser is absorbed and leads to rapid evaporation of the target material [4] .
Evaporated materials include highly ionized species. If the discharge is performed in a vacuum, it shows itself as a glowing plasma column directly opposite the target surface. In our current research, we study the structural and optical properties of Zn 2 SnO 4 thin films grown on a glass slide produced by the PLD [5] . 
Theory:
Zinc oxide ZnO and tin oxide SnO 2 is the most promising candidate for the development of transparent conductive material. SnO 2 is an rutile tetragonal structure with oxygen deficient n-type degenerate semiconductor with wide band gap of 3.6 eV. Its high optical transparency and electrical conductivity leads to very appealing applications in spintronics device [6] . ZnO in view of its high transmission over a wide spectral range including the useful UV-vis region and other interesting characteristics such as low toxicity, relatively low cost, and stability in reductive chemical environments [7] . (2) hrs.
PLD and deposition of thin film:
We used glass slides (2.5 x 7.5 cm) that were cleaned with liquid soap. Then immersed in distilled water using an ultrasound device for 15 minutes to remove all dust and dirt. Dry it with a thin strip of cotton to be ready for deposition at room temperature. Use PLD technique using the laser Nd: YAG with (λ = 1064 nm) at power (800 mJ), under the vacuum (3 × 10 -3 mp) using the double-stage rotary pump. Repeating frequency (6Hz) for laser pulse (400) is incident on the target surface with an angle of (45°).
A set of PLD system is given in Fig. 2 . The distance between the target and the laser (10 cm) was determined ,and between the target and the glass slide (2 cm).
Annealing process: The annealing process was performed by a tubular quartz furnace Fig. 3 .
at a temperature of (573,773) K˚ for 2 hours with air.
Fig. 2:
Schematic of the PLD system [9] X-Ray Diffraction: The crystalline structure of the Zn 2 SnO 4 thin films, which were deposited on glass slides by PLD method at RT, and (573,773 K˚) temperatures, was studied using x-ray diffraction techniques using (Bruker-D2 phaser vorsicht rontgenstrahl ung caution x-rays)
device. This device registers the intensity as a function of the Bragg's angle [10] :
Where Ө is the diffraction angle and λ is the XRD wavelength used. The grain size of the granularity G.S of the crystals, which is important in the study of X-ray spectrum characteristics, can be estimated by full width at half-maximum (FWHM) calculated by Scherrer equation [11] :
Where θ is the Bragg's angle of the XRD Peak.
Measuring optical properties:
The optical properties of thin films are affected by crystalline structure, thickness and type of materials used. The optical properties have been investigated using UV-visible spectral spectrometer (SP-8001) in the range (300-1100) nm. The output data from the absorption, wavelength, and transmitter are used in a computer program to measure all optical constants. The value of the energy gap (E g ) is graphically estimated by equation [12] ( ) ( ) Were = is the optical energy gap ; Blank's constant ; is the frequency of light;
constant depends on the type of material.
When measuring absorption and transmittance spectra, we can know the behavior of the refractive index spectra n and extinction k of the ZTO [13] .
where R is the reflectance. The real and imaginary part of dielectric constant can be calculated by using the following equations [14] : These were assigned to the diffraction lines produced by (220), (311), (222), (400), (511) and (440) The FWHM decrease with increasing annealing temperature indicate on increasing particle size. The intensity of the peaks increases as the temperature of the annealing increases, which means that the crystallization of the film improves as the temperature of the annealing increases.
The annealing process reduces crystalline defects and reduce optical dispersion. Table 1 shows 
Optical measurement :
4.3.1 Absorbance spectrum: Fig. 8 shows the absorption spectrum as a function of the wavelength for a range (300-1100) nm. It can be seen that when the temperature of the annealing increases, as a result of increase the crystallization, the amount of absorption decreases. The reason is the decay and disappearance of donor levels (i.e localized states ) within forbidden energy gap and conduction band. This leads to an increase in the value of E g . In the near UV-visible light region, a strong photo-absorption at a wavelength of 330 nm is presented. This result is in agreement with [2] . occurs in these regions. also we found that the α of the Zn 2 SnO 4 films has a strong absorption coefficient at the short wavelength region (high energies). On the other hand, it is found that the value of α decreases with increasing of annealing temperature due to increase energy gap E g . The α values are approximately equal to the reported values by [2] . Fig. 11 shows the extinction coefficient (K) as a function of the wavelength (λ) of Zn 2 SnO 4 films at RT and (573,773) K˚. We can see from Fig. 11 and Table. 3 that the extinction coefficient (K) decreases generally with increased temperatures. This result is consistent with [18] . imaginary parts as a function of wavelength. Fig. 13 (a) shows the relationship between the real portion of the dielectric constant versus the wavelength where we see that all samples behave like refractive index (n) samples due to the small value of (k 2 ) compared to (n 2 ) based on eq. (6) Fig. 13 (b) shows the relationship between the imaginary portion of the dielectric constant versus the wavelength. We found that all samples behaves like extinction coefficients (k) based on equation (7). This means that the real part increases with increasing of annealing temperature The value of the imaginary part decreases as the temperature rises.
It can be observed that the values of the real portion of the dielectric constant decrease with increasing wave lengths and actual values of the real part are greater than the values of the imaginary part as shown in Table 3 . These measurements correspond with [18] . 
